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FIGURE 1-4, 
INTEGRATED CIRCUIT STEREQ 
2-150 AMPLIFIER 


1.1 ‘SCOPE OF MANUAL 


This matidal is intended to provide the User and sérvice tech- 
nician necessary technical information required to install, oper- 
ate and repair the CROWN D-150 Dual-Charnel Power Amplifier 
properly and to maintain the unit in optirmum operating condition. 


The manual is. comprehensive; containing a physical description 
of the.0-150, electrical and mechanical specifications, complete 
installation atid operating instructions, a detailed circuit descrip- 
tion and service procedures to include troubleshooting and repair. 
Also. included are.complete parts lists,.a unit schematic and.ex- 
ploded view drawings to assist in identification of parts and under- 
standing the functional operation of the D-150. amplifier. 


A thorough reading of this manual and strict adherence to the in- 
structions, procedures and cautions will assure many years of pro- 
fessional quality service and listening enjoyment from your 
CROWN D-156 Dual-Channel Power Amplifier. 


1.2 EQUIPMENT DESCRIPTION 


Tre 0-150 isa dual-channel medium power amplifier for ultra-low 
distortion amplification from 5Hz to 20KHz with operation into 


loads of 4-ohms:and higher. The-unit features extremely tow har: 
monic and intermodulation distortion, very low noise, highest 
“damping factor,” and quality parts and workmanship. The unit 
may be wired to produce a balanced 50 volt monaural output. The 
amplifier is fully protected against misrretched and shorted loads 
by a resetting V-1 (volt-ampere) limiter having no obnoxious 
muting or program delays. A thermal switch removes power from 
the unit if overheating occurs due to insufficient ventilation. 


The power supply features large computer-grade filter capacitors 
giving over 20 joules of energy storage. 


A total of 24 discrete transistors, 1 linear IC (dual op amp), 20 
diodes and 1 bridge rectifier are utilized in a CROWN-ploneered 
Class AB+B output circuit. The effective number of semi- 
conductors is 40 transistors and 30 diodes. 


The input voltage-ampiifiers, (IC), are powered by two voltage- 
regulated supplies. This results in complete channel-to-channel 
isolation and independence from line voltage variations. 


Two level controls are mounted adjacent to the inputjacks to allow 
balancing and optirnizing of systern levels. 
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SECTION 2 
SPECIFICATIONS 


Power output not less than 75 watts R.M.S. per channel into 8 ohms (both channels operating), 20- 
20,000Hz at rated distortion. Typically 100 watts R.M.S. per channel into8 ohms, 180 watts 8.M.S. per 
charinel into 4 ohms. 


Power bandwidth + 1dB, 5-20,000Hz at 75 watts R-M.S. per channel into 8 ohms. 
+0.10B 20-20,000Hz at 1 watt into 8 ohms; + 1dB 4-100,000Hz. 


1M. Jess than 0.05%, 0.01 watt to 76 watts, 60Hz and 7,000Hz mixed 4:1. Harmonic lass than 0.05%, 
0.01 watt to 75 watts; 20-20,000Hz. 


+£15°, 20-20,000Hz at 1 watt into 8 ohms. Gee graphs) 

Greater than 200 orn 2676 te 1000Hz into 8 chimes. 

11008 below.75-watts:R.M.S. output. 

Each unit accompanied by its individual hand-entered proof-of-perfarmance report. 
4 to 16-ohrns (complete stability with any load); dual binding-post outputs. 

100% American-made-with industrial. grade construction-for years of continuous use. 


Impedance —~ Norninal 25K ohm, screwdriver adjust on rear. Input sensitivity 1.2V for full output. 
Standard °4” phone-jack on rear. : J 


Instantaneous, with no program delay, and minimum thump. 


Unique wideband, stable design utilizing one linear iC (dual op-amp). Total equivalent of 40 tran- 
sistors, 24 diodes, and four rectifier-diodes. 


Amplitieris short: and mismatch: and open-circuitproof. Unique V-1 limiting is instantaneous with no 
thumps, cutout, ete. 


Two massive capacitors with energy-storage exceeding 20 joules. Total of two regulated supplies for 
complete isolation and stability. No fuses except AC powerline, 


17" width, 544” high, 9° deep Grom mounting surface). All-aluminum construction with massive 
chassis, and: extruded front-panel. Amplifier will pane!-mount in a 16%" x 5” opening (with optional 
front panel). With adapters, staridard 19° rack tieurit, 


22 pounds (24 pourids tack mount. 
3-year on all parts, labor, and round-trip shipping. 


3.1 GENERAL 


- This: section contains: instalistion and operation instructions for 
the D+150: arhplifier. Also included: are destriptiaris of the pro- 

* tective mechanisms forthe amplifier and the liad: together witha 
list of operating precautions to help clarify proper operating 
procedures. 


3.2 UNPACKING 


imamediately upon: ‘peceipeot the ‘arn RE? shipenenc weber the 
unitforany damage incurred intransit. The amplifier was carefully 
inspected:-and-tested. and left the factory-unmarred. Notify the 
———— comparty immediately ifany damage is found. Only 


NOTE: The “basic” D-180 shown at right may be converted 
for rack- or cabinet- (panel) mounting by installing the front 
panel with brackéts or end-caps as shows below. 


RACK MOUNTING 


INSTALLATION AND_OPERATION 


the consignee may initiate a claim with the carrier for damage dur- 
ing shipment. However, CROWN will cooperate fully ini Sich ah 


event. Be sur to Save’ thé carton-a6 evidence at eerie far he : 


shipper's inspaction. 


CROWN récommends that you ‘save the packing | materials, even it 
the unit arrives in perfect condition. They will prove valuable in 
preventing damage should there be ovéas 1 Ship 
the unit. Both the carton end internal pack are specifically de- 
signed for protection during transit: Do not ship the unit without 
this, factory pack” 


Be sure to returri thewaerantyregistraticn formtothe CROWN face 
tory within ten days for the full warranty coverage. 


ee i 


CABINET MOUNTING 


FIGURE 3-1. 
0-150 MOUNTING DIMENSIONS 


% 


The D-150 may be custom oF rack-miounted if an accéssory front- 

panel kit with rack-mounting brackets was purchased. The 
installation of this kit is detailed in Figure 3-2. Refer to Figure 
3-1 for mounting dimensions. Sufficient ventilation must be pro- 
vided forthe unit. Airmust be allowed tocirculate overthe chassis, 


atherwise. the amplifier.will-intenmitiently tur off due to the - 


internal. thermal. protection. feature...Applications +-.other-than 
standard “Hi-Fi” — requiring long, sustained signaisathigh power 
levels may require the use of a cooling fan. 


3.4. ACCESSORY PANEL pis INSTALLATION 
MODEL PK)... 05 


To install the D-150 amplitier ina : “custom configuration’ ue 
cessory cabinet (Model 5-D or 5-R) or a rack, the accessory front 
panelmust be-attached:first: Referto Figure: 3:2eso2.0006 


1. Pull four rubber feet off the bottom of the amplifier, 


2. Place amplifier on bench or table: stand on end with trans: 
former. down, 


“Amplifier” onthe front panel should foe tb 
cpanel being-instalied: sae 


4. Plastic wedges supplied with the panel kit should be forced inta 
positions Land 2or Hoth ends of the unit as far as possible. Clip 
or break off the excess part of the plastic wedges ~ 

5. Align-end-caps-to-the-unit-so-holes.“A”-and “B" match th 
caps. Use 6/32 x % socket cap screws. (NOTE: Socket screws 

may look as though they are cross threading but willstraighten 
approximately half way through) 

in. a “custom installation”, install a solid shelf to support.the 

amplifier..The -shelf-top-surface should: be- flush with the bottom 

edge of the required L6%," wide.x 5%" high-panel cutout. 


When using angle brackets for rack mounting (Figure 3-2) always 
have the brushed side of the anglé-bracket toward you. Simply 


mount the end-brackets in-place of the end caps and rack mount: 


as shown in Figure 3-1. 


FIGURE 3-2. 
PANEL KIT MOUNTING 


-on to Figure 2.3, In applications where the load is a loudspeaker, 
amplifier protection will be evidenced by distortion inthespeaker. 


fatchtheend. - 


3.5 AMPLIFIER PROTECTION MECHANISMS 


The D-150 is protected against all the common hazards which 
Plague highpower amplifiers, including shorted, open, and mis- 
matched loads; overloaded power supplies; excessive temper- 
ature; chain destruction phenomena: input overiond tetiee and 
high frequency overload blowups. é 


Protection against. shorted and misrnatched-ioads is: ‘provided: by 
an instant-acting Jimiter which instantaneously linits at the volt- 
ampere product to the maximum safe-stress. value eve 
transistors... “ 


The area in which the amplifier will drive the load without being V-i 
limited is depicted by the cross-hatched areas of Figure 3-3. 


if a load initiates protection in the amplifi it can ‘be detected 
generally: by. watching: the wanster, characteristics ofthe amplifier 


Hy 


The audible effect ranges from something resembling cross- 
overnatch distortion to a snapping sound, depending on the 
overall load characteristics, Speaker systerns which are truly 8 
ohms. or greater will not initiate the protection system. 


; FIGURE 3-3. 
GRAPH of V-1 OPERATING RANGE of D-180 OUTPUT 
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The: AC. line for 120VAC is fused with a 4A, 250V.type AG fuse for 
240, 250VAC, 2A type AG). The use of any other type of fuse will in- 
validate the warranty. 


A thermal Switch is mounted’ onthe Hones 10 protect the 
amplifier against insufficient ventilation. If it becomes too hot, the 
AC-line: power will be interrupted until the temperature fais to a 
safe level, whereupon power will automatically be restored. When 
such an event occurs, the’ external symptorns are: no output, anda 
wartn anipiifier. 


The ‘amplitier’s voltage-amplifier citcultry is designed t to.be. in- 
hereritly current-intited. 1 any of the: aevices fail, no damage 
occurs to the rest of the stages. 


‘with the Vil limiter, protects the amplifier foi ‘blowers When hod 


large RF input signals. 


3.6" LOAD PROTECTION METHODS = 


The most corrimon ofall protection schemes is a fuse in series with 
the load. The fuse may be singte; fusin, erallsystem. Or, in 
the case of a multiway speaker system, it ey ‘be rHUltiple with 
Orie fuse wit éach speaker, 


SPEAKER 


FIGURE. 3-4. 
FUSE SELECTOR NOMOGRAPH FOR 
LOUDSPEAKER PROTECTION 


Fuses help to prevent damage due to prolonged Overload , but pro- 
vide esseritially no protection against damage that may" bé 
large transients and Such: To mininiize this problem, high: 
instrument fuses “such “as Little fise 361000 Series are’ mast 
appropriate for siich applications. For a niomopgraph showing fuse 
Size ¥s, loudspeaker ratings refer to Figure 34. ; 


Another form of load protector is shown schematically in Figura 3. 
5. Whenever the load is overdriven, a relay switches a jamp in 
Series with the load; smoothly relieving the’overload. The lamp 
then doubles as-an overdrive indicator as it glows: If overdrive ig 
unreasonably severe, the lamip will serve ag 2 fuse. By adjusting 
the relay.tension adjustment and the protéction level control, this 
system is useful from 25 to 200 watts for a typical 8 ohm ioad. 


Another more sophisticated form of overload protector relieves 
the overload by controlling the ampliier’s eu sigral which is 
eT hise ; : 


load: but also eliminates amplitie 

possible 16 Operate the anipiifier at ids maximum level with: arain- 
imum-of chipping. This device is shown schematically in Figure 3- 
4, It features an overdrive indicator, distortionless photo-optical 
control, and.a Protection Level control giving adjustment from 1W 
to. 200W when driving 8 ohms. . 


FIGURE 3-6. 
PEAK POWER LIMITING COMPRESSOR 
WITH OVERDRIVE INDICATOR 


A common problem which causes damage.and irritation is the 
turn-on thump problem typical to many signal sources. Figure 3-7 
shows. the schematic of a muter which, when. inserted inthe input 
signal line, mutes. for several seconds before connecting the 
source to the amplifier, thereby eliminating turn-on transients. it 
aiso removes turn-off transients occurring after the relay drops 


See 00). 


FOR LOAD PROTECTION 


BO this imuter ig not required. 
rany signal source 


NOTE: When using the CAO 


whose AC power is switched by the IC-160. 


Followingare. ey number of operating precautions givenasanaidto 
understandirig proper-and improper. amplifier usage: 


1 Use care ‘ine taking connections, selecting signal sources, 
and Gontvalling the i U 
thay bé your own. CROWN is: ‘any damage done to 
loads “due to careless ampliier usage or deliberate over: 
powering. For pointers on load: ibe see paragraph 3.6: 


2)-Néver parallel the two ou 
OF — ‘them with an 


without a series isglating capacitor. Such operations may 
damage the device and/or needlessly activate the V-Himiting 
(see Figure 3-3), 

4. Do-not short.the.ground. lead.of:an output cable to the input 
signal ground as oscil Fay result from forming such a 
grourid loop... = 


8. Operate and fuse the amplifier only as set forth in paragraphs 
34. 


6. Operate the amplifier from AC mains of not more than 10% 
above the selected ‘fine voltage and only on’50, 60 or 400Hz 
AG: Falling to comply with these: aes will sec siyatate ine 
warranty. 

7. Never connect the output toa power supply output, battery; or 
power main. Damage incurred by such a hookup is not 
covered by the warranty, 


8. Do not expose the. amplifier to corrosive chemicals eehs as 
soft drinks, lye, salt-water, ete. ~~ 


De To apt rt ecrmende fr ih ower industria 
usage at frequencies above 20KHz. 


10, Tampering.in. the. cireuit:-by unqualified. personnel or the 
making of unauthorized circuit modifications invalidates the 


warranty. 


11. Donotexpose the output leads to areas likely to be struck by 
lightning. Such an: installation, could invalidate the. amplifier. 


3.8 CONNECTING OUTPUT LINES 
input and output connéctors are located on the.chassis as shown 
in Figure 3-8, 


FIGURE 3-8. 
REAR VIEW OF CHASSIS 


Rt ig always wise to remove power from the unit and tum the input 
level controls off while making connections, especially if the toad 
is a loudspeaker system. This will eliminate any chance-of toud 
blasts. CROWN is not liable for darnage incurred at any trarisducer 
to its being overpowered! The use of the enclosed speaker fusesis 
therefore highly recornmended:~ - 


Before making connections, it is recommnended that the aperator 
farniliarize himself wth the amplifiers protective system. 
Reterence paragraph 3.6. 


Because of the locations of the output connectors (color-coded 
binding posts) it will be easiest to make these connections first. 
High-quatity, dual “banana” plugs are the preferred connections 
for permanent installations. © 


Because the output wire gauge and length raises the resultant 


source impedance or lowers the Damping Factor by adding series: « 


resistance, the nomograph (Figure..3-11) is provided for wire 


selection. For dynamic moving-coil loudspeakers the valueRy -- 


should preferably be. that. measured by an ohmmeter across the 
voice coil, rather than the manufacturer's rating. For elec 


speakers and such, theynanufacturér’s rated impedance should Pa 


be used for R, - 


ff the load (matching. teanstoriner, inductance, or ibe 
electrostatic speaker system) appears as a short-circuitatiow freé 
quencies, a large non-pélarized: capacitor’ (paralleled with a 
resistor)-should-be-placed:in series. withthe. jgad. 


For electrostatic speakers (if the manufacturer has not provided a 
lar Capacitor oF S90- 708 mitdand 4 
ohn power resistor should be placed in senes with the plus +) 
speaker lead. This. will prevent lerge low-frequency currents from 
darnaging ‘the: electrostatic” tansfortier ‘or from unnecessarily 
activating the D-150's protectivé.system. An effective test to 
determine if such parts are-needed is to measure the DC re- 
sistance between the output-terminals with a 
résistarice-is tess than 3 ohms, the parts si 
shown schematically in-Figare- Ss 9. 


40,200... 


FIGURE 3:9. 
SCHEMATIC FOR FULL RANGE 
ELECTROSTATIC SPEAKER, CONNECTION 


should nét be used. A cormmon exariple is the standard 3- 
circuit “inch phone jack. and lug awen. wired - for stereo 
sound. . 


4. Connectors having low-current-carrying capacity are “vers. 


5. Connectors having any tendency to short, or having shorted 
leads, are unadvisabie. on 


Most commercially-available- headphones employ a A-circuit 4% 
inch phone plug which violates condition No. 2. This is no handi- 
cap if # pad is inserted between'the atip: jack, which is only 
sensibie when such a large amp! is coupied to such a small 
HE this precaution is not only may the trans- 
ducer te-Gairned out but permanent hearing loss could result. The 
recommended pad is shown in Figure 3-10. 


“FIGURE 3-10: 
SCHEMATIC ‘OF EARPHONE PAD 


3.9 CONNECTING INPUT LINES 


Connecting the inputs will require observance of three basic pre- 
cautions: Undesirable signals.to-the inputs, “ground foops;“and 
feedback from output(s) to input(s). ° 


in high fidetity audio applications any good vacuun?-tube or solid- 
State control center will operate’successfully into the 25K ohm 
inputs “of the D-150. Occasionally a high-impedance output of 
poorly-designed preamps will be encountered, and/or a larger 


_ output coupling capacitor may be required (o prevent excessive 
— fow-tr quency rolloff). 


For. joudspeaker-driving applications, the vane should-be free of 
large sub-audio or undesired low frequencies, as they cause over- 
heating and overloading of the loudspeaker. To remove such low 
frequencies, a series capacitor may be placed in the input signal 


line. (The graph of Figure 3-12 indicates the effectofthe size of the . 


capacitor on the frequency response. 1) Only a low-leakage paper, 


oF cause general overload 
‘sewing -tate stage of the amip (which is employed to provide RF 
overload protection). The following filters are recommended for 
such applications (Figure 3-13), 


A second precaution is “ground loops” — electronic jargon for un- 
desirable circulating currents flowing in a grounding system. A 
commion form of loop (possibly resulting in hurn In heoutpuld is a 
pair of input cables whose area is subjected to a magnetic hum 
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3 FIGURE 3-12. 
' (GRAPH FOR SELECTION OF INPUT CAPACITOR 
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gas FIGURE 3-11. 
SOURCE: AESISTANCE end DAMPING FACTOR VS. LENGTH. and ‘SIZE of OUTPUT LEADS 


field. in practice both cables: should, fie: together along their 


minh SUEE ginal Fay Ls MAR EGO 


A third precaution (with i input and output grounds together, agin 


flowing in the loop. in industrial use, “even the AC power line may 
provide this feedback path. Proper grounding, ‘and isilation of ih- 


puis, of-.comimon-AC- line. devices.is poe practice: Refer: “to, 


PASE famine pastons, ne 


3. 10 CONNECTING POWER 


readily av ahs commercially for 
adapting this to a two-wire system if necessary. iat 


The ‘ariplifiér offers two standard fine-voltage connections 120 
and 240 VAC. The tag attached to the line cord indicates for which 


Because the output wire gauge and length raises the resultant 


source impedance or towers the Damping Factor by adding series. 


resistance, the nomograph (Figure..3-11) is provided for wire 
selection: For dynamic moving-coil loudspeakers the value Ry: « 
should preferably be. that. measured by an ohmmeter across the 
voice coil, rather than the manufacturer's rating. For elect 
speakers and such, thenarufactuter' s rated impedance should. 
be used for Ry. 


if the load (matching, transformer, inductance, or fulbrange 
electrostatic speaker system) appears as a short-circuit atlow ire 
quencies, a large non-polarized capacitor (paraticled with a 
resistor) should be placed:in series with the load. 


For electrostatic speakers (if the fnanufacturer has not provided a 
capacitor) an external. non: capacitor of 890-708 mid and 4 
ohm power resistor should ‘be placed in series with the plus (+) 
speaker: lead: “This: will prevent = low-frequency currents from 


activating the D-150's protective system. Ari effective test to 
determine if such parts are needed is to measure the OC re- 
a meter. {f the 
resistance is less than 3 ohms, the parts ‘should be added as 
shown schernatically in Figure 39, Z 


FIGURE 3-9. 
SCHEMATIC FOR FULL RANGE 
ELECTROSTATIC. SPEAKER.CONNECTION 


“to ba tied coe durine tiated ) 4 
should not be used. A commen example is the standard 3- 
circuit “inch phone jack. and. Plug: when, wired, Aor stereo. 


4. Connectors having low-current-carrying capacity are “ver- 
boten.’ . 


5. Connectors having any tendency to short, or having shorted 
leads, are unadvisable. Es 


Most comunercially-availabie headohonee employ a 4-circuit K- 
inch phone plug which violates condition No. 2. This is no handi- 
cap if d pad is inserted between! @ alvip-and jack, which is only 
sensible when such a large amp fer i J 
transducer. Hf this precaution is igri ; NOt Only may the trans- 
ducerbebdrned out but permanent hearingloss could result. The 
recommended pad is shown in Figure 3-10. 


"FIGURE 3-10. 
SCHEMATIC OF EARPHONE PAD 


3.9 CONNECTING INPUT LINES 


Connecting the inputs will require observance of three basic pre- 
cautions: Undesirable signals to the inputs, “ground loops, ” and 
feedback from output(s} to input(s). 


In high fidetity audio applications any good vacuum-tube or salid- 
state control center will operate successfully into the 25K ohm 
inputs-of the B-150. Occasionally a high-impedance output of 
poorly-désigned preamps will be encountered, and/or a larger 
output coupling Capacitor may be required (to prevent excessive 
low. frequency rolloff).. 


For cles esosving sulications, the input should be free of 
large sub-audio or undesired low frequencies, as they cause over- 
heating and-overloading of the loudspeaker. To rermave such low 
frequencies, a series capacitor may be placed in the input signal 


line. (The graph of Figure 3-12 indicates the effectofthe sizeof the 


capacitor on the frequency response.) Only a jow-leakage paper, 


is employed to provide RF 
overload protection). The following filters. are recommended for 
such applications (Figure 3-13). 


Asecond precaution is “ground loops” — electronic jargon for un- 
desirable circulating currents flowing in a grounding system. A 
common form of loop (possibly resulting in hum in the output) is a 
pair of input cables whose area is subjected to.a magnetic hum 
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< FIQURE3-1 1. 
SOURCE RESISTANCE and DAMPING FACTOR VS. LENGTH and SRE of OUTPUT LEADS 


_ figid. In practice, both cables should. lie together along their, 
and away trom the power transformer. Tying the input and 
output grou ene al te aground loop. 


3:10 connecting POWER 
The arnplifier is furnished with a three-wire AC plug as standard 


equipment. Adaptors are readily available commercially for 
adapting this to a two-wire systern if necessary. 


ae "FIGURE 3-12. The amplifier offers two standard fine-voltage Connections: 120 
GRAPH FOR SELECTION OF INPUT CAPACITOR and 240 VAC. The tag attached to the line cord indicates for which 


Poe 


Sees” TT 


MOTE: A tod teen de ane 10KM aaKey, souks 


increcsad to 5002 by sy 
auoripriate resistor, 


FREQuenct 


5 FIGURE 3-12. 
LOW-PASS FILTERS FOR SEVERE RF AT INPUTS - 


voltage the Sg Gnitg are connected for 
120 VAC. Figure 3-14 shows plétarially how the 240.VAC con- 
hected ufit Should appear. Note the change to a 2Acline fuse. © 


Whelt testing’ the ‘amplifier, the line voltage miust be the peak- 


equivaient to.a sinusoid of the indicated line voltage when at full 


lead. Line regulation problems can introduce serious errors inthe ~ 


eases onan amplifier of this. size. 


should attempt stration of the fine 
voltage connections. 


RED BLK wire 


|. connect BLK-W wire 
fram 1 and BLK wits 
from 4 to 3 


on WHY wire 


"WOVE: ting fuse fe now ZA 


~ FHGURE 3-14. 
LINE VOLTAGE CONNECTIONS (240 VAC} 


3.11, OPERATING 5 CONTROLS 


The -0- 150 ¢ contains all the facilities essential for a high per- 
formance amplifier. 


~- The-input-controls-are-mounted-by-the input jacks. Each control 


should be adjusted for the desired amplifier gain or output ievel. 
When the control.is fully. CW, the. gain.is 2608. as Seternined ey 
precision 1% resisiors in the D-150’s feedback loop. 


FIGURE 3-16. 
OPERATING CONTROLS 
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FIGURE 3-16. 
TYPICAL HI-FI INSTALLATION 
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on 


URNA EEEtRRAanees 


3.12 NORMAL HI-Fi INSTALLATION 


1. 


Two-conductor speaker cables must connect to the OUTPUT 
dual binding posts using terminal lugs, tinned ends, or the 
special “banana” plugs supplied with the D-150. Connect the 
in-line fuses as recommended in the Accessory Bag and Figure 
3-16. 


: Since the D-150 is a“basic amplifier,“ the main outputs of the 


control-center or “preamplifier” must be connected via 
shielded eudio-cables to the two jacks marked INPUT. Use 
RCA-pin. at preamp. and standard./-in. phone-plug at the D- 
150. 


The two cables should be tied parallel along their entire length 
using the accessory cable ties. 


. U/L requirements prefer a 3-wire AC power connector; how- 


aver, proper Corrections to a switched’ outlet on the contrat 
center requires the use of a 3-to-2 wire adapter. NOW, plug the 
AG:into a switched outlet on the contro! center. * 
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4. Your Control Center may now be turned on. Then advance the 
D-150 Input-Gain Controls about 4-open (150° clockwise). 


When using the CROWN IC-150 Control-Center, the LOUDNESS 
should attain almost full rotation (2 to 4 o'clock) for loudest 
“concert-hall” volume. If at 3.o'clock the volume is low, increase 
the 0-150 input gain controls; if too high, decrease the 0-150 
gains. 


3.13 CLEANING 


The CROWN D-150 has a rugged anodized front panet (optional) 
for life-time service. The panel can be cleaned with a moist cloth 
and mild detergent. Never use steel wool, scouring powder, lye 
solution, or arly strong abrasive cleaner as these will damage the 
panel’s-tinish. 


The chassis should require no more cleaning than periodic dust- 
ing with a clean dry cloth. 


4.1 PRINCIPLES OF OPERATION 


The D-150 has twodirect-coupled amplifier circuits which employ 
a.dual.IC op.amp.and silicon transistors in all anplifier stages, The. 
CROWN-designed and developed circuit represents a level of 
quality and performance presently unequated in the field of audio 
amplifier design. 

Thé. dual 1C op ainp is of a low noise type having a large gain band- 
width, The results of using Heres nut eeae real wis tats 


record low values. The typical full output (75w, ‘Bonms) SMPTEIM 
is. 0.002%.. This. implies. that the. full power.1KHz. THD is inthe 
vicinity of 0.0005% which is below the capability of present har- 
monic distortion measurement systems. Multiple feedback loops 
ara employed to allow a Maximum of overall feedback. 


The lack of noise is evidenced by a typical 20Hz-20KHz effective 
input noise of 1-25 0 volts which produces an effective B ohmicut- 
ut.of. B0.micro-micro.(pica), waits. 


The. output stage is a quasi-complimentary format employing the 
CROWN. class AB+B technique which uses no bias current in the 
output transistors. The result is maximum efficiency with min- 
imum crossover notch distortion and idling amplifier-heat. Thus 
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SECTION 4 
CIRCUIT DESCRIPTION 


there is no bias current adjustment, as the output circuit is not 
temperature-tolerance critical. 


inthe new. output circuit, the driver transistors carry the bias.cur-. 
tent, while the output transistors serve only as boosters. The out: 
put transistors sense wher the driver transistors are delivering sig- 
nificarit currentto the load anc take over and deliver the large load 
currents. 


The output circuit is protected by a V-I limiter which limits the 
drive to the output configuration whenever the output transistors 
are overloaded, V-! (volt-ampere) limiting Is inherently superior to 
all other forms of protection as it directly senses the overload con- 
dition and acts instantly to relieve the overload, actingonty so long 
as the overload exists, The result is Coripiéte freedom from pro- 
‘Star delays with réliability arid iraximun safe output power. 


The power supply is a continuous-duty type. The main OC sup- 
plies are full-wave capacitor input type with a heavy duty bridge 
rectifier assembly. Computer grade electrolytics furnish over 20 
joules. of energy. storage. 


The D-150 represents nothing short of the highest quality in both 
circuitry and components: it should provide a lifetime of trouble- 
free service for the most discriminating users. , 


ort, 


ponent replacement procedures.” Use ‘this: information in-con- 
junction with Section:6, Schematics, Parts Lists. and Component. 
tocation, to obtain best results. 


5.2 SERVICE POLICIES: 


Bus to the sophisticated yeuley ont a fully erty pomneatent 
service technician should be allowed to service the D-150 ampli- 
fies. User servicing Should be: confined te tautine replacement of 
the fuse on the rear panel. Please observe the following label on 
the rear panel. 


‘mee ee CROWN 0-160 ari to fh tact fore 
vice, authorization should be obtained fromthe service manager. 
Alt rit pel mcr iether aa 


Fhig ‘warranty:does not-extend to. fuses, and/or-component or 
acu a Pirated aoc etme damage 


“Apr application tor a FREE 3-year WARRANTY TITLE WS indluded 


with the instruction manual received with the equipment. Upon 


Feceipt o' of this completed tom, CROWN. AL 


applias tothe original end -purchaser and will be issued only upon 
receipt of the application, 


impertant!! 1 Note the following caution which is screened en the 
amplifier rear panel. CAUTION! NEVER. DIRECTLY. CONNECT 


The 0-150 amplifier is specifically. designed for-easy. servicing. It 
may be partially disassembled and stil! -be made -operatiorial for 
bench testing and servicing. This may be accomplished by re- 
moving the bottom cover, transformer cover and wrap-around, 
and the board and slectronics: ‘cover (para 15: 


These stans provide sasyaccess to nearly all n -comiponents of 
the amplifier. Those that are not now accessible for servicing can 
be removed following the a eee ee 
dividual: assemblies. 


Refer-to Figure 6-2, 


1. Remove pee ae arnplifier. 
moe ree pene ‘has been installed on the ampli- 


“frorfithe top of the! ransforner cover 

GD) , and remaye the transformer coverand the transformer 

» Wep-around | owes 

4, Rernove two screws —e ee ee 
tronics cover 45).and remove the cover, 


5. Reverse the above sequence of actions. ip reassemble the 
amplifier. 


i ERIM UT RUE aawlannasnansnasen: 


Removal of Contre Plate Assembly 
Reter to Figure 6-400 0) : 


1. Remove board and electronics cover as described in para- 
graph 5.4.1, Step 4. 


2. Remove two screws (©) from top of contro} plate assembly, 
40951. 


3. Carefutly lift contro! plate assembly and turn nearest edge 
(where. screws were removed) upward until bottom of contro! 
plate is accessible. Do not place unnecessary strain on wiring 
connected to main PC board. 


Refer to Figures 6-2 and 6-3. 


1. Remove board and electronics cover (paragraph 5. At, Step). 
Both component and solder sides of board are nowaccessible. 


3. The IC is a plug-in component. - 
4. Resistors (R111, R211) (selected bias resistors) aré plug-in 


§.4.4 Selaorat of nt ay 
Potentiometers (R101, R 


to-terminals of new input level 


6. Pacers new aN in ‘poshien and ‘replace contra! nut 


7. Replace control plate assembiy; paragraph 542. 
‘8: Replace board arid electronics cover, paragraph 6.4.1. 


5.4.5 Replacement of Thermal Switch, SW-1 

Refer to Figure 6-2. 

. Remove bottom cover (paragraph 5.4.1, Step 2). 

2. Remove beard and electronics cover (paragraph 5.4.1, Step 4). 


Disconnect two Faston connectors @ @ from terminais of 
thermal switch SW-1. 


4. Remove two each, screws 
Ge) , solder tugs so 
the chassis. 


5. Place new thermal switch SW-1 in-position and-replace hard. 
ware removed in Step4, 


_ 


ad 


shex nuts G3 , star washers 
thermal switch SW-1 from 


Refer to Figure 62. 7 


1. Remove: trarisformer cover -and transformer wraps: -around 
(paragraph 5 4:7 “Step 3). : 


ecrrcaeh tae Stet a 


S 


a 
2 


ee 
@ cor vane dm nt 
ince tint igs DEA position and replace hardware ré- 
moved in'Step 4. 


6. Recorinect four Faston ¢ connectors (19) _) @ to terminals of 
bridge OM I. 


Ve Replace bottom COVEr w(patigrochvbd: 1, Step 2). 


4. Remove, 


bad 


8. Replace. “transformer ‘cover and ‘transformer wrap-around 
(paragraph 5.4.1, Step 3). 


Refer to Figure 6-2. 


1: Tessie bation cove <paraieph 6.4.2, Step 2). 


2. Remove. transformer. cover. and ‘transformer wrap-around 
(paragraph 5.4.1, Step 3). 


3. Remove ene Faston-cannector @. Bt fromm filer capacitor 
(C23 er C24) terminal. 


J RRR 


Ne 


twopanel washers 


4. Remove twoscrews (7), one solder tug! 
from. ie filter 


@) (8) and. two fiber shoulder. washers. 
capacitor terminals. 


5. Remove defective iter capacitor (C23, or 24) from the 
chassis. 


6. ae eter capac poston and replace harder 
.. removed in. Step 4. . 


7, Réconnect Faiton connector ® @ to fier capacitor 
terminals. 


8. Replace transformer cover and transformer wrap-around 
“(paragraph 5.4.1, Step 3). 


9. Replace bottom cover (paragraph § 4.1, step). 


5.4.8 Replacement of Output Inductors, 
Replace and-L202 
Referté Figure 65. 


om cover (paragraph 6.4.1, Step 2), 
2. Remove board and electronics cover (naragraph 54.1, Step 4). 


_ 3. Unsoler one end of brown collwire (2) from the output bind- 
‘ing post terminal eS a driver 
transistor terminal. . 2 


hex nut 7), star washer (6) vaper® 
output coil toroid core and brown wire C1) 


5. Place ‘ew ‘output Coll toroid core and new brown wire in 
position and. replace hardware removed-in Step 4: 
6: Soldier ong ene sf brown coil witeQ to the output Binding post 


terminal and the other , Snd-to the adjacent driver transistor 
tarininal: 


7. Replace boarcl and electronics cover (paragraph. 4. 1, Step 4). 
_.8.. Replace bottom cover (paragraph 5.4.1, Step 2). 


Refer to Figure 6-2. 
ds Remove bottom:-cover (paragraph: 5.4.1, Step. 


4 frie ies) Gtr noe as een a 
: .Mlove hardware shown and the defective tra 


transisior Case and the chassis wih a” Thedt-condcting 
compound (06-340). 
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6. Install new transistor and tighten a ai 
assure good heatsinking. 


7. Resolder wires and corriponent feeds te femoved from transistor 
terminals in Step 3 above. 


8. Replace board and electronics c cover er (paragraph 54.1, step4). 
9. Replace bottom cover: (paragraph 5.4.1, Stap.2). 


5.4.10 Replacement of Power Transformer, T-1 
1. Remove bottam cover (paragraph 5.4ck, Step 2) or 


Be Penis Neate ee “Over an Seanetorneer wrap-around 
‘(Paragraph 5.4.1, Step. 3). 


3. Desi cei trailor nae wat pas through the 


ee calalne iia salloh coenentoes edie DML:ter. 
“ninalsandremove Faston connectors: > @ fromthe 
red wires. 


b. One yellow wire; unsoiderfrom solder. tug(@)atiunction ‘of 
capacitors.C23.and.C24.. 


¢ One black and one white wire; unsolderfromterminal strip 


d.. One black/red wire agd one black/white wire:iunsolder 


__: from terminal strip i 
4, Pull alt wires back through hole'in chassis: 
§. Remove hardware: securing transformer-T1.to the chassis. 


2 — = 


7 Cut feads.on ou Unestsenar Ti tosame ene as those on 
the transformer being replaced. r 


8. Place new banstonmer TE pil iad ha hes 


10. Connéet | seven transformer wires to destinations shown in 
Step 3, 
7 é transformer cover’ arid tansformer Wrap-around 
(paragraph 6. 4, 1, Step 3). 


12. Replace bottom cover (paragraph $41; Step 2) 


5.5.. TEST.EQUIPMENT . 

The D-150 amplifier is a relatively’ conipiex unit, and con 

sequently requires a comprehensive array of standard and special 

test equipment for complete servicing. Arecommended listof test 

equipment i T: 5 
“GROWN 


in the absence of 2 complete set of test equipment, it should be 
noted that most troubleshooting can be successfully done with an 
oscilloscope, an ohmmeater, a voltmeter and a signal generator. 
Any: arnplifier..calfunctions...which.cannot -be-.identified..and 
repaired with this basic equipment should be referred to the 
CROWN factory or authorized service center. 


55.1. Calibration of Test Equipment - 
"FE iniportatt {Hat test measuréiients made during servicing be 


accurate and- dependable: Othenwise the performance ‘of the, 


ly. 
manth- intervals) checks. f tess: expensive fend ‘hereby less de- 
spendable): test equipment is «ised, trequent-calibration is nec- 


measurements when dealing wih high-purity arnpitiers such as 
the CROWN 0-150. 


the power supply has: beeri wi : 
line Voltage should be measured with a peak reading ac volt- 
melér.and-adjusted to. the rms equivalent voltage (to. com 
spensate for. Nine-voltage regulation errors: during-the course of 


when the amplifier ig wired for OV (IHF Standards). Wthe 
amplifier is wired for 240V; the equivalent test may be given 
by applying 240 volts: <- 


2. The loads should be resistive, having tess than 10% reactive 


“eables through Which the load 
should employ only hdhcrent canes an Be con 
Pe unding-pos re 


Ps SHOUIE be Set 16 Maximum forall dis- 


Never connect the oe ofthe cable bai ce 
to the Inpetproands- 
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Ground. toops are, especially obnoxious. when.measuring dis- 
tortion. An 1M distortion analyzer, forexample, has its input 
and output terrninais tied to a common ground. Such a test 
should use an ungrounded output return, with the output 
jead(6) wrapped around the well-shielddd and grounded input 
cable. 


6. Always monitor the test oscillator wher measuring Wequency 
response: Use a wide-band ac voltmeter: or use the same 
meter for both input and output level measurements, if the 
meter’s frequency response is known not te be dependent on 
attenuator Lien 


critical. For example, a 2% voltage error together with a 1% 
fesistatice errorcan result in an erorat LO.watts power inten 
8-ohm load. 


8 Residual distortion and noise levels should be fully known for 


2h Se oer a 


amplifier performance. 


3 hess teas maces SIRS Ha ae 


the-terviinats: A convenient current is one ampere as the 
resultant voltage will read directly inohms for (25): Damping 
factor is defined-as Z/lghi where a) is typically @ohins.A. 
convenient generator for the 1A current ig that arnplifier 


provide TAwhen 8 volts are eases =e 
that charinel net.under: test). .. 


10.. Never measure hurrvand noise when in thepresence of strong 
magnetic fields. “The. amplifier should be at least 4 inches 
away from any large metallic objects or shield. plates for a 
reading to be meaningful. 


Ll. Noise measurements should be taken with a bandpass fitter 
of 20-20. KHZ. For audio purposes the measurement of noise 
above 20 KHz is unimportant. 


12. When repairing an araptifier it should not normally be oper- 
ated:withe: toad - until tpertorms properly unloaded. Htserious 
problems with the amplifier exist, a i nly. compound 
those problems by blowing fuses causing additional 
damage by drawing high current. ae ees 


13. Obmmeter tests can usually be performed on-semiconduc- 


Aallin the 5-25.ohm.range.: sR 
fesistor values without removing them: ‘from the circuit 
and without forward biasing any junctions, the ein robe 
100 mweange? should be used. « 


The affect of par. ilar is ie be Rasta de. 


termining: whether a test reading is: normal, The. simplest pro- 
cedure-is-2-comparison with the. same-reading under identical 


. Circuit 


put 


Osciflascope 


Voltohmmeter 
WOM). ©» 


Breaker 


Capable of displaying 


__4 10 megahertz signal. 


E Low-voltage resistance 


prebe:(L00mv range! 
High-voltage resistance 
probe (1.5 v range). 


Sine/ square wave avait- 
able: flat frequency. 
response. 


Reasonable accuracy at 
ZOW without cutting” 
into voltage at high 


15-ampere-rating. 


AC Line: 
Monitor 


AC Voltmeter ’ 


Filter 


intermodulation 
Distortion 
Analyzer 


purniay Load 


*“Pealereading meter: 


100 my low range. 


20-20KHz bandpass, 
jow. noise. 


2/4, 8 Ohm; able to 
dissipate SOOW without 
strain; less than:10% 
reactive component at 
any frequericy up to's 
times the highest test 
frequency. 

(lOOKHz x § = S00KH2 


service and testing. 


(Cow. voltage probe). 


- Check semiconductor 
junctions for opens or 


: Provide test Signals for 
| service and checkout. 
| CLOKH2 sq; 20KHz sine) 


Check power consumption. 


in AG-ine to amplifier; 
protects.circuitry- from. 

overload if power supply 
has. shorted. 5 


“olvionitor line voltage 


“for amplifier testing 


Keep line voltage at 
120Y during tests. 


Sel output evel for 
testing; Cheek noise 
level. 


Batween. amplifier and 
voltmeter in noise test. 


Check IM distortion ‘from 
150W to 15 MW. 


* Cheek amplifier per- 


formance under load. 


TABLE 8-1 
MUST OF TEST EQUIPMENT 
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Monitoring output during 


information avaitabies 


or &@uivalént 


Wavetek 130-Series 
or equivalent 


Sirapsors 390 (panel © 
meter Y379y 0 
or equivalent 


from CROWN: 


Superior Powerstat 
1 
or’ 


Hewlett-Packard 400F 


information available 
from CROWN. 


Available from CROWN 


information available 
from CROWN. 


100 microvalt. adale) 


(céver “Sontbers: “mintiied) 
iinpute disconmected)_ 


FIGHBE 5:1 : ES : 

TEST EQUIPMENT COMPLEMENT CO¥e}s 
7 

: 4 


“be taken acros output terminals with no input signal ifvoltage 


910 or QU2). 


24. 


% 


SYMPTOM 


Output unstable when 


adjusting level pot 


PROBABLE CAUSE AND REMEDY 


positive check the + side. If 
offset is negative check the 
+ side. 


Defective bias diodes (02-D5). 
Replace. : 


NOTE; 


As a general procedure, use a 
voltmeter to compare voltage 
readings with those shown on 
the unit schematic. Begin at the 
input, move stage by stage 
through: the circuitry, and note 
any Jarge.deviations. from the 
quiescent vollage levels shown. 
Determine whether specific 
components are defective or 
simply responding to a problem 
elsewhere. 


Check .componerits-on Main. PC 
Board by alternately heating 
and cooling (use small sokier 
ivon and circuit cooler spray) 
while observing the oscillation 
on the oscilloscope, Concen- 
trate on transistors and diodes. 
Significant changes in the oscilla- 
tion may pin-point a defective 
component. 


Check diodes and resistors by 
paralleling witha capacitor. 
This may help isolate the source 
of an unwanted oscillation. 
CAUTION! In some cases 
this technique may cause 
oscillation so use with care. 


Check capacitors by paralleling 
ther with a known good capac- 
itor of the same value. 1 oscilla- 
tion is eliminated, an open 
capacitor may be indicated. 


Dirty internal contacts on level 
pot. Temporary correction of 
this problem may sometimes 
be had by turning the pot back 
and forth repeatedly to allow 
the contacts to clean them- 
selves. If this is unsuccess- 
ful, replace the pot. 


Sarre me-esewrweneienienntinihasiteerensineshonimpstnanp neta Sirniiielies 
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5.7.5 Checkout Procedure — 1 KHz Input, 
With Load 


Most of the common service problems should have manifested 
themselves previously and the remaining test procedures shoukt 
be fairly routine. if troubles do occur, a likely source is the output 
Stages, since this is the first test where these stages are subjected 
toa load. 


1. Connect an 8-ohm load to the output. (Refer to paragraph 
§.6.2). 


2. Monitor the output with an oscilloscope and an accurate AC ~ 


voltmeter. 


3. Connect a sine wave oscillator set at-1 KHz (+10dB out) to the 
amplifier input. 

4. Turn up the level control of the channel under test: The output 
must clip at over 98 watts (28 volts). Typically, the clip point is 
105 watts or above, with the ac line voltage at 120 volts. The 
waveform should be clean, and should clip on and ar 
matrically.with ne. ringing. ; 


5. Change load to 4 onms. Clip point should occur at approx: 
imately 170 watts (26 volts): : 


5.7.6 Checkout Procedure — Protection | 

Circuit Tests , 
The protection circuit test is a clipping test designed to verity the 
operation of the limiting circuits. 


1. Set the amplifier output at approximately 28V across 8 ohms. 


2. Switch the foad to 2 ohms. At this load impedance the output 
will cause enough power supply sag to clip the output but may 
not cause the sharp'clip indicative of limiter circuit action. 
Slowing the oscilloscope trace to look for power supply ripple at 
the clip level will indicate whether the power supply or limiter 
circuits are causing the clip. 


3. in order to insure that the limiter circuits are operating, it may 
be necessary to driva a 1-ohmn load. If the oscilloscope trace 
still shows only power supply clipping, the associated limiters) 
is not turning on and the limiter circuitry is defective. 


PROBABLE CAUSE AND REMEDY 


SYMPTOM 

+ signal does not clip Check components in + limiter 
on 2-ohm load (Q6 circuit). 4 

- signal does not clip Check components in - limiter. 
on 2-ohm load (Q7) circuit. 

Either + or - signal Check limiter circuits. Refer to 
clips at wrong level Figure. 5-2 for clipping levels. 


‘on 2-ohm load. 
neater nininnnenine 


PATA EREB EN BAIRIRAL. 


FIGURE 5-2. 
TYPICAL PROTECTION CLIPPING, 2-OHM LOAD 


5.7.7 Checkout Procedure — 20 KHz 


1. Set the signal generator at 20 KHz at the amplifier input with an » 


8-ohm load connected to the amiptifier output. 


2. Turn the level control up.until clipping occurs: Clipping must 
take place above 85 watts (typically in the 95-100 watt range). 
* Refer to Figure 5-3 for duitpuit Waveforit Characteristics. 
NOTE: 
The.output must.clip before it distorts elsewhere, The dotted 
fine in Figure'5-3 shows typical unacceptable distortion on the 
leading edges of the waveform. 


FIGURE 5-3. 
TYPICAL 20KH2z SINE WAVE TEST OUTPUT WAVEFORM 


5.78. Checkout Procedure — 10 KHz 
Square Wave input 


This test is designed to.critically examine the frequency response 
and. rise time of the arnplifiér to show how fast the amplifier can 
follow rapid signal changes. 


1. Set the signal generator for a 10 KHz square wave, 20V p-p at 
the amplifier input. 


2, Connect an 8-ohm load to the amplifier output. 
3.-Turn-up the level control to maximum. 


4, The output waveform (Refer to Figure 5-4) should be clean and 
sharp throughout the entire range of the level control. 


5.7.9 Checkout Procedure -~ IM (intermodulation) 
Distortion Test 


. Use the IM distortion test setup shown in Figure 5-1. 


. Calibrate the IMA and set up the IM input signal at 60-7 KHz, 
4:1 ratio as described in the IMA manual. 


3. Connect an 8-ohm load to the amplifier output. 


Sa ol 


4. Measure the IM distortion at 5 dB intervals from 75 watts out- 
put to 7.5 milliwatts output as shown below. Ail distortion 


readings must be less thary 0.01%. 
BOTH RIGHT AND LEFT CHANNELS 

0 % | 78Wout 0 % 237MW 
0 % 237Wout 0 % 75 MW 

0% | 7 5Wout 0 % 237MW 
0 % 23Wout 0 % 7.5MW 
0 %  .75Wout 

syMeTOM PROBABLE CAUSE AND REMEDY. 


Sani ttt a 
High IM distortion (Ci. defective. Replace. 


Change transistor, 04. 


Change routing of leads from 
from Main PC board to output 
transistors and the output ~ 
binding. posts. 


FIGURE 5-4. 
TYPICAL 10 Kir SQUARE WAVE TEST OUTPUT WAVEFORM 


§.7.10 Checkout Procedure — 20-20 KHz 
Hum and Noise Test 


Use the noise test setup shown in Figure 5-1. 
. Remove input from the amplifier. 

Set level controls at minimum (CCW). 

. Set AC voltmeter to 100 micravott scale. 


Measure the noise level relative to 75 watts into 8 ohms. The 
humand noise level must be 115-dB or greater below the tull 75 
watt output power. A typical value is -118 to -122 dB. 


oP wy 


pm, 


ee eee 


a 
a 
E3 
Ea 
Es 


a, 


me 


SYMPTOM PROBABLE CAUSE AND REMEDY 
High noise level Bad solder joints. Visually inspect 
the defective channel components 
and leads. 


Poor ground conmections. Check 
all ground wires. Check output 
jack ground. Check insulating 
washers on input jacks. 


Use a. wattmeter and check the power consumption at the ampli- 
fier output when the amplifier is turned on (idling) but carrying no 
signal. The amplifier must draw less thar 30 watts with the ac line 
voltage at 120 volts. A typical reading is 20 watts. 


Bias diode (D2 through DS) 
open. Replace. 
Shorted positive output or driver 


Stage along witha shorted rieg- 
ative output or driver stage. 


+45 shorted to chassis at 
€2i or Q10. 


Output may be shorted at C22 or 
Q12 collector. 


SYMPTOM 
High quiescent ac 
power input 


5.8 BIAS. LEVEL CHECK.AND ADJUSTMENT 


Refer to Figure 5-5. The correct bias level for the D-150 amplifier is 
set at the factory and will not usually require adjustment uniess 
components affecting the level are replaced: Component changes 
likely toalfect bias settings are the pre-driver, driver, outputstages 
and bias diodes (02-05). 

Correct bias maintains the driver and pre-driver stages atnormal 
operating levels and-keeps the output stages turned off. This con- 
dition is achieved whien a voltage of 325 + 15: mv (.310-.340-voits) 
appears across the output stage bias resistor (R11) for each 
charmel. 


a. To check bias levek 


1. Remove board and. electronics cover from the aniplifier 
(paragraph 5.4.1, Step.4). 


2, Remove bottom cover from the amplifier (paragraph 5.4.1, 
Step.2). 

3. This-check is to be made with the amplifier idling (no input 
and ne toad). 


4.. Connect power to amplifier and allow unit to warm up to 
normal operating temperature. 
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CAUTION 1! 


Do not measure bias level voltage until unit is fully 
warmed up. Voltage begins to climb at turn-on, peaks 

_ and gradually drops to the normal level. Measure- 
ments taken during warm-up are likely to be mis- 
leading. 


5. Measure the voltage across one of the output stage bias re- 
sistors for each channal{R120, R127;R220; R227). Voltage 
should be between 310-340 mv. If voltage is abnormal, use 
the following procedure te obtain correct bias level vottage. 


b. To adjust bias level voltage: 


Adjustrnent of bias level voltage is made by changing the value 
of the selected resistor in the bias circuit (R141). These re- 
sistors are mounted in plug-in sackats on the Main PC Board. 
Generally, selected bias resistors range trom 33 té several 
hundred ohms. Carbon resistors, 10% tolerance, are normally 
used, 


1. H the measured bias voltage was high, replace the factory- 
installed resistor with one.of higher value. This willlowerthe 
bias voltage: 

2. If the measured bias voltage was tow, replace the factory- 
installed resistor with one of lower value. This will raise the 
bids voltage. 


Continue replacing the selected resistor, using the above 
procedure, to bring the bias voltage as. close to 325 mv as possible: 
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FIGURE 5-5, BIAS LEVEL CHECK COMPONENTS 
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6.1 GENERAL INFORMATION — 


This section contains schematics, parts lists and exploded view 
drawings for the D-150 Integrated Circuit Stereo Amplifier. Used 
in conjunction with the service instructions. in Section 5, this in- 
formation will aid the: ice technician to rapidly and accurately 


identify and replace defective parts and return the amplifierto a 
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SECTION 6 
SCHEMATICS, PARTS LISTS AND COMPONENT LOCATION 


6.2 PARTS REPLACEMENT 


Many amplifier parts are standard itetris stocked by local elec- 
tronics houses. However, some.parts which appear to be standard 
ate actually different; Best results will-be obtained with CROWN 
factory replacement parts, although standard parts may be used 


dn-an emergency. A-number of the amplifier parts are special and 


are available only from CROWN. 


When ordering parts, be sure io give the amplifier model and serial 
number as well as the part nimber. and description of the parts 
ordered. 
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FIGURE 6-5. 
OUTPUT INDUCTOR ASSEMBLY, EXPLODED ViEW 


3 DN AUP wm 


‘One each side of coil 

Mounts inside coil 

‘To mountcell 

Te mount coil 

One each side of coil 

Mounts under coil in 
place of star washer 


Used on ather side of 


chassis to mount coil 
Mounts under cover spacer 
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| R33 
* REOL, 201 


INPUT 


CONTROL PLATE ASSEMBLY 


Resistor; 

2.7 ohm, SW, 5% 

260 chin, potentiometer 
Lug, solder, 4° hole 
Nut-control; 44", CHR 
Jack, Hi-D Jax, 112A, 2-cond 
Washer, shoulder, fiber, 3” 
Washer, fiber 
Washer, cotitrol, bright, NIC 
Nut control bright, #", NIC 
Control Plate, D-150 


spacer 
Scider lug. # 8 hole 


Serew, 8-32 x MV FHP, CHR 
Tape; foam, 2" 


CONTROL PLATE ASSEMBLY, EXPLODED VIEW 


Wan anmwhe 


Input fével controls - 
Mounts under one pot 
Used to mount pots 


Mounts jacks 
Mounts jacks 
Mounts jacks 


Used to mount plate’ 

Mount between spacerand 
chassis. Spacers mount 
tostud screw from output 
a 


nductorson chassis.botioni. 


Fastens control plate 
On control plate 
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“APPLICATION NOTE 1 


V-T NEEDS OF A LOAD 


Evaluating the V-! (volt-ampere) needs of a load: Many loads 
exhibit large reactances (or energy storage), which fimits a power 
amplifier's ability to deliver a maxirnurn power. If a load stores 
energy, which in turn flows back inte the amplifier, itis clear that 
the. maximum power efficiency of the system. is. not. being 
achieved. Power that flows back into a Hnear amplifier must nec- 
essarity be dissipated in the form of heat. A pure reactance is not 
capable of dissipating any power; therefore fo drive such a load 
would only cause power amplifier heating. 


tn practice all loads exhibit some energy dissipation ~~ however 


large: their storage characteri 3 ideal 
coupling to aity load is one that optirnizes the dissipation 
Conmiponent while Minimizing the reactive or Soredeensrgy com 
ponent that is seen by the ampiifier’s output terrfinats. 

tn applications where the iriput is sinusoidal and-of smatl pro: 
portional frequency deviation; a relatively stable-load may be 
resonantly tuned to preserit a real value of impadarice to the 
amplifier. 


Any joad, ne matter how complex its behavior, has a V-t operating 
range which-may be mapped by the following test. 


The maximum voltage and amperage excursions ieitirections © 


in gery ftean penta sie Gee in the 
hysterests position. to drive this. load with. this sinusoidal input. 


os, 


“60 -40  -2000—(O9 2000©« 40 O80 
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A. Wire Changes 


‘de Remove the bwo screws (adjacent to the inputs and gains) 

from the board-cover. Lift cover straight up. _ 
2-Ground No; input-(chan.1)-by soldering a” barewire (as 
shown in-Figure- 1) between points A and 8. 


3. Connect @ YOK, 1%, 4w resistor — with sleeving on both 
leads -- between points C and D, using pre-drilled holes. 


B. Operation 
1. Make output cable as shown in Figure 2. 


2. Connect one lead to “HOT” (red) amplifier output-post of 
channel.1, the other tead.to.“HOT” of channel 2. 


CAUTION: DO NOT CONNECT EITHER “HOT” OUT- 
PUT. TO.GROUND (EITHER. BLACK.POST), 


3. Connect an S ohm (or higher) load to the output cable. A 
fuse is recommended! 


4. Connect input signal,.using std. % phone plug, to channel 2 
inpatjack: The “channel:-2” gait Gnput level contra may 
be adjusted for desired output-level, 


5. The 2-wire AC powercord meets U/L requirements, but 
many installations will require.a3-to-2 wire adapter to avoid. 
“ground-loops” — circulating currents caused by more than 


one ground-path. 
C, Specifications 
F-Resp. .18db 20 Hz-20 KHz 1W 8 Ohm 
dAleb 4 Hz-60 KH? 1W.8 Ohi. 

Power Resp. +1db § H2-15 KHz 250W 8 Ohm 
Power at Clip Pt. Typically 320W into B ohm 1 KHz 

Total Gutput (IH) Music Power 400W 8 Ohm 210W 16 Ohm 
IM Distortion, Less than .1% from. 1OmW to full output. 


Typically .01% at 250W 


Darnping Factor 


Hum and Noise 
(20Hz-20KH2) 


Slewing Rate 
Lead Impedance 


Output Signat 
Input Sensitivity 
input Impedance 
Voltage Gain 
Protection 


Power Supply 


Greater than 140 Zero - 1KHz8 Ohm 
110 db below 250W (typically 117db) 


12 Volts/Microsecond 


8 Ohm or higher (complete stability with 
any load) 


Balanced 

1.1V-for 250 inte 8 Gh 
25K Nominal 

32.306 2.200 


Short, mismatch, and open circuit proof, 
V-t limiting is instantaneous with~ no 
annoying thumps, cutout, etc, Thermal 
switch in AC line protects against over- 
heating caused by insufficient, ventia- 
tion. Controlled slewing rate. voltage 
amplifiers protect overall arnptifier 
against RF burnouts. 


Two massive capacitors with energy stor 
age exceeding 20 joules. Total of two reg- 
ulated supplies for complete isolation 
and stability. No fuses except for AC 
power fine. 


ig aun Aen Undivided senna 


Power Requirements 


Heat Sinking 


Controls 


input Connector” 


Requires 50-400 Hz AC connectable tor 
120V or 240 VAC £10%. Draws 30 watts 
or less on idle. rans 200 Hat ot ee at 
250W out into 8 Ohm. Qo 


Entire chassis is used as heat sink. 
Chassis is a rugged heavy gauge 


alurninurh.extrusion for maximum. heat © 


Input level ‘control mounted adjacent to 
ifiput ~ 14” phone ack 
Output ~~ = Color coded binding posis. 


Center teintinals &f ditt @) coded 
‘ack, Balanced outputs. coded red. 
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Dimensions 


Weight 


Finish 


AC Line — Three-wire (rounded) male 
connector on 5.ft. minimum. cable. 


16%" long, 5" wide, and 8” high (without 
panel), 17” jong, 5%" high, 8%" deep 
with front pane! (optional). 19" standard 
rack mounting hardware inetd with 
front panel. : 


22 1b. Tet wt 24'tb. with front panel 


Black. anodized chassis, 
Front-panel-(optional) is brightanodized 
brushed aluminum with black 
leatherette tower panel. 


APPLICATION NOTE 3 


PA ADAPTER PANEL INSTALLATION 


FIGURE 1. 
FRONT VIEW OF P-A ADAPTER PANEL 


REAR VIEW OF P-A ADAPTER PANEL 


The PA adapter panel is used to connect the aripiifier to obtain a 
monaural 50-voilt balanced output line (see schematic, Figuie 4). 
This is achieved by a precision push-pull transformer (inverted 
signal to Channel 1). This results in over 150: watts of 50-volt 
balanced output from the two output terminals in 16 ohms, over 
250 watts wien tenninated- 8 -ohms. 


The adapter pariel provides balanced inputs of 150 ohins, 600 
ohms CT, and 5000 ohms bridging. Sensitivity is -Sdbm, 600 
ohms. 


Two switches are provided on the front panel for insertion ofhi-cut 
and lo-cut filters. The characteristics of these filters may be al- 
tered by changing internal capacitors in accordance with Figure 3. 


The.P-A adapter. comes wired for. an amplifier input impedance of 
10K. Therefore it will be necessary to parallel the 18K resistors 
Gurmished with the adapters) across the arnplifier inputs as 
described on a note with the resistors. 
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_ FIGURE 3. 
P-A ADAPTER FILTER RESPONSE 


The output circuit contains a roll-off capaciter (C 101) which 
should be used if matching transformers are ised on the output 
line. This will. prevent large. low-frequency currents from flowing 
into their-primaries. 


matching transformers are not used, and the low-frequency in- 
pedance (DC resistance) of the load is 6 ohms or greater, the 
system nay be directly coupled to the amp output terminals, by- 
passing C 101. Otherwise, use the output terminals on back of the 
adapter panel. 


To ensure maximum output (without premature clipping) both 
amplifier jevel controls.must be full- CW. 


FIGURE 4, 
P.A ADAPTER SCHEMATIC 


